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REMARKS 

Status of the claims : 

Because the Examiner did not enter the amendment of the 
claims as was filed with the response of July 8, 2004, Applicant 
herein submits a response without amending the claims. 
Accordingly, claims 2-13, 17-19, and 22-40 are pending and ready 
for further action on the merits. Reconsideration is 

respectfully requested in light of the following remarks. 

Rejections under 35 USC §103 

Claims 2-9, 11, 13, 17-19, 22-35, and 38-40 are rejected 
under 35 USC §103 (a) as allegedly being unpatentable over Hersh 
^791 (US Patent No. 5,667,791). 

Claims 2, 6, 7, 9-12, 17-19, 28-31, and 34-40 are rejected 
under 35 USC §103 (a) as allegedly being unpatentable over 
Hillebrand ^500 (US Patent No. 5,296,500). 

Present Invention 

The present invention, as recited in claim 2, relates to a 
preparation for topical application comprising the following 
components : 
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(a) at least one salt selected from alkali metal salts, 
alkaline earth metal salts and other minerals, 

(b) at least one amino acid in pure form, 

(c) zinc oxide and/or an inorganic peroxide, and 

(d) at least one secondary plant substance selected from 
the group consisting of carotinoids, phytosterols, 
saponins, polyphenols, flavonoids, terpenes, 
phytoestrogens, sulfides, phytin acid, dietary 
fibers and combinations thereof. 

As recited in claim 3, the instant invention further 
comprises e) at least one polyunsaturated fatty acid of vegetable 
sources in addition to the components that are in claim 2. 

Applicant has found that the combination of zinc oxide and/or 
inorganic peroxides improves the microcirculation in the cell. 
This improvement can be both visually and biometrically shown. 
The improvement is further increased by the use of at least one 
salt and at least one secondary plant substance. 

Disclosure of Hersh '791 

Hersh '791 discloses a composition of glutathione and 
selenomethionine in a topical carrier and method of using the 
composition to reduce and repair x-ray radiation- induced skin 
damage . 
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Hersh ^791 fails to disclose a composition containing as 
least one amino acid in pure form. 

Disclosure of Hillebrand ^500 

Hillebrand '500 discloses a method for regulating wrinkles 
and/or atrophy in mammalian skin comprising treating the skin with 
a safe and effective amount of the amino acid derivative N- acetyl - 
L-cysteine and/or a derivative thereof. 

Hillebrand '500 fails to disclose at least one amino acid in 
pure form. 

Removal of the Rejection over Hersh '791 

Applicant respectfully points out that neither Hersh '791 
nor Hillebrand '500 disclose at least one amino acid in pure 
form. 

Applicant submits that amino acids are carboxylic acids 
having one or more amino groups (-NH2) in the molecule. In the 
technical field of the present invention amino acids are divided 
into essential, semi-essential and non-essential amino acids. 
The about 20 different of-amino acids found in proteins are 
rather simple organic compounds having the general structure R- 
CH (NH2) -COOH, in which an amino group and a side-chain (R) are 
attached alpha to the carboxyl functionality. The R group may 
be aliphatic, aromatic, or heterocyclic (Applicant directs the 
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Examiner's attention to reference 2, page 57, paragraph bridging 
left and right column that was filed with the response of 
July 8, 2004) . 

It should be noted that important commonly known amino 
acids are encoded. The coding of cystine is CysCys (please see 
reference 3, middle of page 65 that was submitted with the 
response of July 8, 2004) . The person of ordinary skill in the 
art of the present invention would not regard selenomethionine 
used in Hersh '791 as a commonly known amino acid in free form. 
In the literature considered as belonging to the general 
knowledge of a person skilled in the art selenomethionine is 
described as "selenium-containing amino acid" . It has been 
further described as a compound, which is (only) comparable with 
the essential amino acid methionine. In comparison to the amino 
acid methionine, in selenomethionine, the sulfur atom has been 
replaced by a selenium atom. That is, this compound contains a 
metal element and is therefore regarded as an organometallic 
compound. An organometallic compound is different from an 
organic amino acid wherein the substituent R may be aliphatic, 
aromatic or heterocyclic. Furthermore, it should be emphasized 
that selenomethionine is a commonly used selenium source for 
orally administering selenium to mammals. Feeding studies 
showed that organically bound selenium, such as 
selenomethionine, is incorporated several times faster into the 
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body tissue than inorganic selenium (see enclosed Ullmann's 
Encyclopedia of Industrial Chemistry, volume A28, page 465, left 
column, 4th paragraph) . This is also confirmed by Hersh ^791 in 
column 4, lines 13 to 19 and column 8, lines 20 to 25. It 
should be emphasized that Hersh ^791 describes selenomethionine 
as "selenium-containing seleno amino acid" and not as amino acid 
in free form (please note column 8, lines 21 and 22) . The 
person of ordinary skill in the art would interpret the term 
"amino acid" as it is usually used in the technical field. The 
inventor of the present invention, who is an expert in the 
technical field of the present invention, is absolutely sure 
that every person skilled in the technical field of the present 
invention would interpret the term "amino acid" to mean an 
"amino acid in free form" that is usually known in the technical 
field. The term "amino acid" does not include "amino acid 
derivatives" or "proteins" or "proteids" . This is evidenced by 
the references that were submitted with the response of July 8, 
2004 and with the attached references. Again, the term "amino 
acid" only comprises well-defined compounds of organic 
carboxylic acids in free form having unsubstituted amino groups. 
The selenomethionine used in Hersh ^791, therefore, is not 
included within said term. It should be emphasized again that 
it is well-known to the person of ordinary skill in the art that 
selenomethionine is a usual selenium source. This is also 
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confirmed by Hersh ^791. In this compound, as mentioned above, 
the sulfur atom of the essential amino acid methionine has been 
replaced by the metal atom selenium. Since the essential part 
of the use of selenomethionine is the provision of selenium, 
which is also confirmed by Hersh ^791, the use of this compound 
cannot provide any teaching or suggestion with respect to any 
amino acids in free form. In view of this essential fact the 
disclosure content of Hersh '791 cannot teach or suggest a 
composition of the present invention. Thus, the rejection is 
inapposite. Withdrawal of the rejection over Hersh '791 is 
warranted and respectfully requested. 

Removal of the Rejection over Hillebrand ^500 

Hillebrand '500 also fails to describe an amino acid in 
free form. Hillebrand '500 describes a method for regulating 
wrinkles or atrophy in mammalian skin using a composition 
comprising N-acetyl -L-cysteine or a pharmaceutically acceptable 
salt thereof and a pharmaceutically acceptable carrier. The 
teaching of Hillebrand '500 is to use N-acetyl-L-cysteine or a 
pharmaceutically acceptable salt thereof for regulating wrinkles 
(see column 1, penultimate paragraph) . In the section entitled 
"Zinc Salts" from column 3, last paragraph to column 5, 1st 
paragraph, Hillebrand '500 indicates that the compositions are 
rendered substantially odorless by adding a zinc salt. The zinc 
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most likely removes odors by complexing with malodorous H2S, 
which may be formed in trace amounts as the active compound 
decomposes (see column 3, lines 56 to 62) . Similar to Hersh 
'791, Hillebrand '500 does not describe any composition 
comprising an amino acid in pure form. N-acetyl-L-cysteine is an 
amino acid derivative. Furthermore, Hillebrand '500 does not 
teach a combination of an amino acid in pure form and zinc oxide 
and/or inorganic peroxide. In column 7, penultimate paragraph 
of Hillebrand '500, there is a list of compounds disclosed, with 
"soybean saponins" being one in this list with a multiplicity of 
other compounds. Nothing in Hillebrand '500 points particularly 
to the group of secondary plant substances. Moreover, nothing 
in Hillebrand '500 points to any improving effects of a 
composition comprising an amino acid in pure form, zinc oxide 
and/or inorganic peroxide acid SPS. Further, there is no hint 
in Hillebrand '500 that by the specific combination of 
components of the present invention health improving substances, 
particularly SPS's, can be infiltrated better into the cell. 
Applicant submits there is no motivation for a person of 
ordinary skill in the art to replace the amino acid derivative 
in an example of Hillebrand '500 by any amino acid in pure form 
and, in addition thereto, add SPS in a pharmaceutically 
effective amount. It is absolutely incorrect, as alleged by the 
Examiner, that the skilled artisan would have a reasonable 
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expectation of success by doing this since Hillebrand '500 is 
absolutely silent concerning any effects of a combination of 
amino acid, zinc oxide and SPS. Therefore, Hillebrand '500 
cannot render obvious the instant invention because Hillebrand 
'500 fails to disclose the elements of the instant invention. 
Withdrawal of the rejection over Hillebrand '500 is warranted 
and respectfully requested . 

With the above remarks, it is believed that the claims, as 
they now stand, define patentable subject matter such that 
passage of the instant invention to allowance is warranted, A 
Notice to that effect is earnestly solicited. 

If any questions remain regarding the above matters, please 
contact Applicant's representative, T. Benjamin Schroeder (Reg. 
No. 50,990), in the Washington metropolitan area at the phone 
number listed below. 
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If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




ADM/TBS/mua 
0147-0220P 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



Attachment : 



6) Remington's Pharmaceutical Sciences, Fifteenth 
Edition, Ed. Hoover, 1975, page 513 



7) Printout of Webmed . ch/docs/selen visited 
July 29, 2004 



8) Ullmann's Encyclopedia 
Chemistry, volume A28, page 465 
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, Liothyrohine M25 or ] ,131 - s . 

Trwdothyroniue I 125 (or 131); I'^J-Jfibol^td T-3 (or Ui); ;V * 

. .J .,, ■, 'y ■ 'Triomflft iAbhatt)^ ■. . ['.•'.•.■,■■' , ' 

Lio thyronine labeled wJth eijhheir^^i Ot ^^^I by mild oxida- 
tior. For theBtructaic <tf Uothj5^ 

Preparation— ^By the exchange of cryetallinc synthetic 
hormone with "'I under* cairefuUy ^:ontroUad cbnditiona. 
Since such reaction^ ulwi^yB result in a raixture of prodvicte, 
purification Tnust be effected by column and/or paper strip 
chromatography. t... 

Uses — For in vitro evaluation of thyroid function. 
labeled T-3, added to. an ujliquot of the patient's eerum, along 
with a source of eecoodary bindin^j sites (Sephadex, ipn- 
exch^ngc rcsLn, etc.)» wHI becorre hound to binding sites on 
^yro3Dne-binding proteins (TBP) .not occupied, by thyrox- 
ine, »*»I-labeled'T^S niot bound to TBP beoome?! Jbound to 
fhe secondary binding' sitaa in which form it is separated 
from the aeruirv and xpeasuxed, thereby providing an esti- 
mate of unoccupied bindijig dites on the TBP. 
, Note—7rJ^\i6 to the high specific activity required, radia- 
tion .:danxage -can easily take place. . Thaa is in part pre- 
vented .by the uae or propylana g^Iycol. (50%) os a solvent. 
Kacka.gC6 should b& refirigenated or even . frozen during 
stora^re, and shoiild not be used longer than 2 weeks. 

. JVbte: — In making doec^gH calculation^^ correct for radioactive 

; decay; for radiologiccd constajits', see Table" JI- 

■ 'O0S^>^Not for inttirnid use. . : ■ . ^ ' - v 



Oleic Acid l l25 aha I 131 
Triolein I 125 and 1131 

OJootope I-12G i^uibby, OloiaAcid 1 125 KNueiear CojuuHanta) 
BAoleic Acid-ldl CAMott); Oltwtope &nd Oleotopo DisRUKstic {SowM); 
r. ■ Oleic Acid I m (}VucZ»ar CorLiuicanii)' • .'T • : - 

Tnoicim 1 125 {Nutlcar CoruttUtants) . 

, Oleic acid or triolein. which has been iodinaited. by mild 
piidation of ^"I or* VI to formiiodostearic acid ^"I (or "^I) or 
..triiodosteariT) **'T (or !»iT),,reBpectiyelyi , . ■ • ; 
J Preparation — lodiitetjed triolein- is prepaared by., the ac-: 
^}ition of iodine monochlbride oh the highly purified, fat tri- 
';'Dlelii, in a carbon tetrachloride solution.' After rerc oval 
of vtbe. solvent, , ajod also all Vfree iodinc/Vit is diluted with 
peanut oil to an activity] of *bout -X mCi/ml. The iodine, 
bond is relatively static in -the ■ digestive tract,, but it is 
liberated. aa the molecuie tis metabolized in the blood stream 
and tiaauea- 

"lodina ted oleic acid i^ jprepared in .a similar manner aidd 
haa sinciyM properties. , .. . , ' 

Uses — ^As diagnostic agents for meoBiiring faL abaorption 
in euapected pancreatic di&Base or other gastrointestinal 
dysfunction. The use of theae agents Is based on. the fact 
that the triolein, requiring pancreatic lipase' for hydrolysis 
: prior fb paaaa^e thi^ough the gastrointesUnal wall,' ia not ab- 
9orbed in caaes of pancreatitis and ^yetic tlbroBis, . while the 
free acid, not requiring etjich bydrolyeis, ia takun/up in the 
bSrmai faBhipn. ' The asaiay tor extent of absofption may be' 
made' oh'blqod sampleB. taken .2 to '8 hoars after ad-Tninia- 
[ ^ ^tibh, or on 24- to 

I..;/., '^'Note-^In making fiosage calcukUions, corrupt for radioactive 
for j^itUpgtcal cdnstarUs^ see 
^^fidse — Oral (cApduJes or dralisolution), t% to 50 MCi. 



'. ^^Sel^nofnathiohine Se 75 

Sftlftnooietliiomiie-75 (X>ittgnoitic l90toptn)\ L-Solunoincthioniiii>-3o 75 
{\ATncr:>ham. Scartc) 

An isotonic, sterile pyrogenyfree. solution of li-sckno- 
containing a» "Set radioactive , tag [7246-06-2]. 
' SelenomBthioninc ia the [selenium analog of the naturally 
"curring araino acid metiiiopine . The gcnurol biochcm- 
' of selenoxnetbionihejand methionine are therefore vex*y 



. Preparation ^Extractcd from yeast grown on a sulfur- 
froc medium to which trace . lamounta of eodxuxa selenite, 
labeled with '*Se, have been added. After hydrolyaia '6f 
tfie yeast, protein as'^Se-labeled amino acid is fjeparated-' 

Uses— For Scintogruphy of the pancreas and paratfiyroid 
glands. It haa .also been U5e<i to visualize the parotid and 
prostate glands- , ■ . . 

Note — In making dosage calcxdationUt correct for radioactiue 
decay; for rttdiological Constanta^ nee Table IT. 

Dose — 100 to 250 /*Ci. 

Sodium Chloride No 22 j 

Sodium Cblorida Na 22 (^Aithott: Nuclear Confiultanis) 

A sterile, pyrogen-free sblutibn of sodium chloride "Na 
[171. 12-2X-9 ] suitable vfor injection. 

Preparation-^Cyclotron- produced by bombarding '*Mg 
with deuterona. The reaction ia ^VlVf g {d,a) "NTa. 

Vhbh — Ab an injection for the determination of circula- 
tion times, sodium space, and total exchangeable sodium. 
While the use of "Na has certain advantageij over the uae of 
"Na in medicine, its half-life of only 15 hours creates prob- 
lema of supply and . the usual tracer dose of "Na is well 
within the accepted tolerance level. Because "Na ernits 
positrons it can be detected readily by coincidi;nce counting 
methods which combine the advantajp^ea of low background 
activity with high resolution. ' ■ ' 

:Note~;-In making dosage calculations, correct for radioactive 
decay; for radiological constants, see Table II. ' 
'. "DoBi^— Intravenous y & to 10 fMQi, 

Sodium Chronriqte Cr.5l Injection USP 

Cbfomio acul (lii'tCrOO. disodjum Salt;' ChxomiCop^ Sodiuni {Sijuibb): 

; biflodium chromate" (N a,»^ CrO*) [7 775- 11 -3 J. Injection 
USP:. A sterile solution of radioactive f.'Cr processed 
in the form of sodium chromate in water for injection. For 
thosu tises where on iaotunic solution is required, sodium 
cHlpride may be added in appropriate amounts as provided 
under. Injections » page. 14C1. The epeci/ic activity is not 
less than 10 mCi/mg of sodiu;iia chromate at the end of the 
expiration period. Other forms of radioactivity do not ex^ 
ceed 10 % of the total radioactivity. 

Preparation — By neutron bombardment of enriched 
«^Cr. 



DticKr^Cloa — Injection US I*: 
tw«en 7.0 and 8.5. 



Cleur, bliphtly j^UoW Solution: bH W 



^r. See Methionine Kpag^e 964) . 



Uses— A biological tracer to measure circulating red-cell 
volume J red-ccH survival time, and whoh-Uood uolume (red -cell 
mass and plasma volume). To tag erythrocytes, a sample 
of the patient's blood or of donor blood is mixed with a 
solution of Nui^^rO, and allowed .to remain until the isotope 
diffuaes into ceUa (16 to 60 min) . Once inaide the cvll^ the 
bivalent chromate anion (CrO^"') is reduced to the tri- 
valont chromic cation (Crt?), which firmly associates with 
the" globin portion of the cell contents. The unbound 
chromium (in the . plasma) is .either reduced with ascorbic 
acid or removed by washing the cells. The treated blood 
or suapenfiion of cells ifl then injected into the circulation, 
thne allowed for complete in vivo mixing, and samples taken 
for scintillation counting. Red-cell or whole- blood volume 
i£ estimated by the radioisotope dilution method. Normal 
mean Values for whcle-blood volume obUxined by the isotope 
method are 65.6 ^ 5.95 mg/kg. 

Such tagged cells also provide an excellent means of study- 
ing red ceU disappearance, as in hemolytic anemiua and 
gastroin&atinal bleeding. Platelets may also . be labeled, 
though, less effectively. For such purposes, it is easential 
that the specific activity be high — at least 5 to 15 mCi/mg. 
Such a solution, prepared by che peroxide oxidation of Cr- 
Cla, is essentially colorless. ; 

For greatest tagging efficiency, sterile vials arc available 
containing a special formuln ACD ^joluMon. The. blood and 
chromate are added directly to these vials wherein tagging 
takes place. 
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Neue Entdeckungen erweitern unsere Kenntnis 
fiber die Wichtigkeit von Selen 

TeiirV 

Formen von Selen*Supplementen: 



Die wirksamsteja und sichersten Formen, unsere Emahrung mit Selen zu 
erganzen, isit nicht die anorganische Salzform, sSondem sind die organischeii 
Formen Selenomethionin oder Selen-Hefe. 

Selenomethionin: 

SelenomedTionin ist eine gereinigte, Selen enthaltcnde Aminosaixrc . Es gibt 

keine Hefe in Selenomethionin. Es ist eine naturlich auftretende Komponente 

in bestimmtlen Lebensmittcln. Selenomethionin ist dem esscntjellen 

Aminosaure-Methionin ahnlick, aber mit eincm Selen- Atom statt einern rsscmk^l 

Schwefel-A|tom ansgestatteL {Selt^ti^eHxji^^c ^^ C»9^ parable ftr^ftwi»o ctUJ 

^dki^niht. t hwe^ 4la% A $eUmiaA^ ahm n'^ pt^e ^ the Sutf^^ A^M.j 

Die Form von Selenomethionin, die der Korper verwenden kann, ist L- 

Selenomethionin (enthalten in SELEN, gebunden an Spirulina platensis). 

Dieses wirdibesser absorbiert und besser in die Korperkomponentcn integriert 

als jede andere bekannte Form des Selens. Forscher, die anorganisches Selen 

mit DL-Selenomethionin verglichen, fanden, daJi DL-Selenomethionin nicht 

so effektiv wie das anorganische Selen war (45) . DL-Selenomethionin wird za 

anorganischem Selen abgebaut und an den anorganischen Selen-Korperpool 

^uriickgegeben. Dadurch betragt die Bioverfiigbarkeit nur 1/5 des L- 

Selenomethioniia (31) , 

Prof Richard A, Passwater hat dreiflig Jahre lang verschiedene Formen des 
Selens beii seinen Tiersmdien verwendet und herausgefimdea, daB die^ Selen 
epthalteaden Aminosauren (Selenomethionin und Selenocystein ) und die 
raethylierlieTii Selenide gegeniiber den anorganischen Fonmen von Selen 
(Selenit und Selen^t) in bezng auf allgemeine Gesuiadheit, Langlebigkeit und 
KrebsverMndenong vorzuziehen sind. 

In neuseellandischen Studien wui'de herausgefimden, daB Selenomethionin 
mindestens zu 75 Prozent biologisch verfagbar ist, verglichen mit maximal 59 
Prozent biologischer Verfugbarkeit bei der Eiimahme von Natriumselenit. Die . 
Blut-Selen-Spiegel stiegen rait Selenomethionin schjieller und bheben 
konstanter als nach der Einnahrac von Natriumselenit {.3,0-.12). 

In einer finnischen Studie wurde nachgewiesen, daB Selenomethionin die 
Blut-Selen-Spiegel auch wesentlich starker ansteigen lieB und diese Substanz 
linger imBlut verblieb als anorganisches Selen (31}. 



In einer 1984 durchgefuhrtcn MIT-Studie wurde festgcstellt, daB organische 
Formen desi Selens (Axun.: z.B. Selen/Spirulina) in der Lage sind, den Selen- 
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(PER) because aaimal feeding tests were carried 
out at an assumed protein value higher than the 
true value. Much of tihe Htearature uses a PER 
value of 1.8 (of. casein PER of 2.5). 

Total yeast proteins are generally higher in 
lysine and deficient in sulfur amino acids, 
methionine, cysteine, and cystine as compared to 
cell-wall protein amino acid composition (see 
p. 462). The amino add composition of yeasts 
resembles that of oil-seed proteins, particularly 
soy protein. 

Vitamins. Most yeast species are unable to 
synthesize one or more vitatnins and are depen- 
dent on external sources. 

Yeast contains predominantly the vitamins of 
the B complex, and is thus an excellent source of 
B vitamins for human and animal nutrition- 
Inactive dry yeast is frequently used as a vita- 
min supplement ratbec than as a source of 
protein in food fonnulations. Some dry yeast 
products are even fortified with vitamins such as 
Bi, B,, and niacin to meet certain special re- 
quirements of vitamin tablet manufacturers. Al- 
though the daily requirements for most of the 
B vitamins are not fully met by the recommend- 
ed yeast iotake, their contribution to meeting the 
B complex vitamin requirements in the human 
diet is substantial. However, yeast does not 
provide vitamin C and fat-soluble vitamins such 
as A, E, K, and D. Nevertheless, dry yeast can 
function as a valxiable vitamin source when used 
in combination with other food ingredients, as is 
generally the case with human diets. 

Baker's yeast contains 7-10% ergosterol, 
mainly in the membrancjs. It serves as the precur- 
sor for vitamin - This conversion occurs when 
ergosterol is irradiated wirtlh ultraviolet light. 
However, this process is mt economical since 
synthetic vitamin is. less expensive. Baker's 
yeast does not contain T^dehydrocholesterol, the 
precursor of vitamin Dg. 

Minerals. Yeasts take up substantial quanti- 
ties of macro- and micDonutrients from the sur- 
rounding growth mediium. The mineral-ash con- 
tent amounts to ca. 8% on a dry soW basis. 
Although the concentrations of potassium and 
phosph orus in dry yeast are higher than those of 
other elements such as Ca, Mg, and S, the miner- 
al contributions made by an allowable daily serv- 
ing of 20 g of dry yeast is minor considering the 
high mineral content in the bulk of an average 
human diet. 



However, recent nutritional studies have 
shown that certain diets are deficient in some 
important trace elements. Supplementation of 
these diets with dry yeast has partially or wholly 
alleviated such dietary problems. Such inade- 
quacies in the diet were later determined to be 
due to deficiencies of trace elements such as 
chromium, selenium, and molybdenum. Brew- 
er's and baker's yeasts contain these elements in 
trace levels. Specially produced yeast products 
are now commercially available with higher lev- 
els of these micronutrients. 

Chromium. In 1955 researchers reported that 
rats fed with certain nutritionally deficient diets 
showed impaired tolerance to blood glucose. The 
conditions were then reversed by supplementing 
the feed with brewer s yeast. It was later suggest- 
ed that the active component responsible for re- 
versing the glucose intolerance was an organic 
complex rich in chromium. 

Diabetes, which is caused by glucose intoler- 
ance, can manifest itself in two ways. In juvenile 
diabetics, the pancreas fails to secrete insulin into 
the bloodstream. Those who are alfected by an- 
other type of glucose intolerance begin to show 
symptoms in midhfe. These patients secrete in- 
sulin into the bloodstream but cannot control 
their blood sugar level. It is possible to correct 
this problem by supplementing the diet wdth 
brewer's yeast. Findings have indicated the im- 
portance of another component besides insulin 
for the proper control of the blood sugar level. 
This active component, which is a trivalent 
chromium complex, is now referred to as glucose 
tolerance factor (GTF). Patients in the second 
category have GTF early in life, but tend to lose 
it with age, causing increased vulnerability to di- 
abetes. It is suggested that GTF functions as a 
cofactor for insulin, thereby enhancing the bind- 
ing of insulin to receptive sites on the membranes 
"of insulin-sensitive tissues. 

Other investigations showed a reduction in 
the level of cholesterol and triglycerides in the 
blood of humans supplementing their diets with 
brewer's yeast rich in OTP. However, further 
feeding studies are necessary to confirm the re- 
sults before yeast rich in GTF could be recom- 
mended as a possible treatment for lowering 
blood sugar or curing lipid disorders. 

Selenium has been recognized as an essential 
trace element for both human and animal nutri- 
tion. Recent surveys in some parts of Finland 
show that people with blood selenium less than 
0.04 jxg/L aj-e tliree times more prone to heart 
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attacks than their counterparts with normal sele- 
nium levels. Also, in China a fatal heart disease 
in children known as Kaishan*s disease is 
presently treated by fortifying the diet with sodi- 
um selenite. 

The importance of selenium in animal nutri- 
tion is also well documented. A common disease 
in lambs, white muscle idisease, is due to selenium 
deficiency. It can be cured by adding 0.05 ppm Se 
to the diet. 

A diet containing Se at the levels approach- 
ing toxicity is effective in lowering the incidence 
of some types of cancer in animals. Research 
findings strongly suggest that certain types of 
cancer can be prevenfted by maintaining a proper 
level of Se in the diet. 

Early feeding studies conducted with selenite 
or selenate salts as isourees of Se showed that 
the uptake of Se was quite poor. In contrast, 
organically bound Se, such as selcnotnethjoninc 
found in some natmral foods, is incorporated 
several times faster imto the body tissue than 
inorganic Se. 

Organically bound Se is now recognized as 
nutritionally important because of its ability to 
prevent some vitamiln E deficiency disorders, at 
least in laboratory animals fed diets partially re- 
duced in nucleic acids. 

Reports, particularly from Finland, indicate 
that Se deficiencies can be corrected by supple- 
mentation with Se-rich yeasts. 

There arc several factoi-s that restrict Se up- 
take by yeast under comvcntional batch propaga- 
tion conditions primarily because of toxic effects 
of Se salts on yeast growth. However, a new pro- 
cedure for the propagation of food-grade Se-rich 
yeast has been developed, based on the concept 
that, under conditions of sulfur deficiency, sulfur 
could be replaced by selenium in yeast. The 
growth medium is fed incrementally so that the 
Sc concentration never reaches toxic levels. Un- 
der these conditions ithe yeast assimilates Se as a 
reaction to sulfur deficiency. Nutritional yeasts 
with an intracellular Se concentration of 
vlOOOpptn are commercially available in the 
tinited States as dietary supplements. 

Lipids. The lipid content of yeasts can vary 
between 4 and 1% (dry basis). About 1 % can be 
extracted directly by sdlvents. The determination 
of total lipids requires acid hydrolysis prior to 
solvent extraction. Major constituents are fatty 
acid glycerides with a predominance of palmitic 
and oleic acids, sterols^ and lipolipids. 



Carbohydrates. Total carbohydrates account 
for about 30-35% of the yeast cell (dry basis). 
They consist mainly of carbohydrate storage 
compounds such as glycogen, the disaccharide 
trehalose, and the structural materials of the cell 
wall: the glucans and mannans. Level of fiber in 
whole baker's yeast cells is about 18% (dry 
weight basis). 

3»2. Use of Yeast as a Major Protein 
Source 

Candida utilis yeast was used as an important 
human diet supplement in Germany during 
World War 11. Sulfite waste liquor, a byproduct 
of the paper pulp industry, and wood hy- 
drolysates were used as raw tnateriaJs. The large- 
scale production of yeasts on hydrocarbon sub- 
strates was found to be in feasible for economic 
and safety reasons. 

For use as a major source of protein by hu- 
mans the presence of nucleic acid is a serious, 
obstacle; nucleic acid nitrogen accounts for 
about 10-15% of the total nitrogen of yeast 
cells. The intake of nucleic acid leads to elevated 
blood plasma levels of uric acid and may cause 
gout. Sources of nucleic acids in the diet are 
meat, particularly organ meat such as liver. Beer 
and possibly other fermented beverages also con- 
tain nucleic acids. 

Search for methods is underway to reduce the 
level of nucleic acids or to remove them com- 
pletely, since present methods are not economd- 
cal. There is no need, however, for the removal 
of nucleic acids from yeast biomass for use in 
feed. 

Yeast biomass in its inactive dried form is 
used widely as feed supplement. It is used in 
poultry rations and pig starter feeds. The use of 
brewer's and distiller's byproduct yeast in feed 
has been demonstrated. In countries that lack 
cheap sources of oil-seed meals (mainly soy bean 
meal), Candida utilis biomass is used extensively 
as a protein supplement. Live yeast cells in the 
form of active dried yeast or yeast culture are 
also used in the feed industry. 

Yeast culture is produced by combining slur- 
ries of baker's yeast with cereal feed grains. The 
mash is incubated to permit yeast multiplication ' 
and fermentarion. It is then dried at tempera- 
tures that preserve yeast viability. 
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